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We describe proof planning: a technique for both describing the hierarchical structure of proofs and then using
this structure to guide proof attempts. When such a proof attempt fails, these failures can be analyzed and a patch
formulated and applied. We also describe rippling: a powerful proof method used in proof planning. We pose and




2004 by The University of Edinburgh. All Rights Reserved
The authors and the University of Edinburgh retain the right to reproduce and publish this paper for non-commercial
purposes.
Permission is granted for this report to be reproduced by others for non-commercial purposes as long as this copy-
right notice is reprinted in full in any reproduction. Applications to make other use of the material should be addressed
in the first instance to Copyright Permissions, School of Informatics, The University of Edinburgh, 2 Buccleuch Place,
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































n \ n ñ n \
p
[
/
`
?AEF=KY	NO?:
ü
N3?A7©BDY
[
Î
r
4fegN àáÜ~éMê I,h
]8]
p
Ð r
4feN8I%n
[
I%ý}NH0k2K48X50HNHy.IDò
[
B	=KV
w
X5=mV1R6I
^![

h
]8]
p

[
ý<?A464	:
`
7MB	=5=KEF=KYv:4D?@B	EF=6CkB	EF=mBDWK7FN
0H4	=2mY	X5?kBCAEM4	=GŁR5GŁCANO@_G
[
ç
ÖáÜã èSØã_éMê&ÞzßDÜàêê ãìëàáßØzà?ãßﬂbßëãßdàæàáÖzãß&ë{ßàáøæãìëß@#8ç
ßéMê øæãø
éßÕö
,éß2ôáåBéØÜô&ÖáãUß&ë	Idh


Z n

ñ6Z

¶1[
/
`
NO0HEMB	7dEFGPGPX5Nt48=0H4	=2KY8X5?kBCAEF48=
[
Î
òc48=%?A4RàáÜbéê I,h
]8] n Ð
òc48=%?A4fR6I5þ
[
I
w
XK=KV%R6I
^![
BD=mV;Ú?ANH7MB	=KV9I
^![

h
]8] n

[
ýo?A464D:oýo7©BD=KG:4D?CA2KNvi4D?P?ANH0OCAEF48=4D:
ù<B	7FGPNi48=ÓŁNH0OCAX%?ANHG
[
;S=lý<:NO=K=KEF=5Y5IÕù
[
I

NHV
[

IAÜUÝJÞzßDÜàáÖzßÕéÜã_×ßÕéMêSä¸×ßåàáÖ:àáßÕØzà$×ß¸×æëã_Ø
Ô~Ö:×æëÖ:éõ*õ*ãUß&ëGéßÕöEçô&Ü×õ$éÜà:öe÷àæéø×ßDãßë#1=Ô8ç?÷Jî ïþ5I
r
NH0OCAX%?AN

4DCANHG_EF=
^
?PCAEÁm0HEMB	7
;S=6CANH7F7FEFY8NH=50HN8I*L
[
p
M
I
`
B	Y	NHGÄ
n ñ&¶
p%I9stEFNHL.I.J)y6?kB	EF=5N
[
/
`
?AEF=KY8N3?:
ü
NO?A7MB	Y
[q^
7MGP4BfL8BDEF7©BDWK7FN
:#?A4	@ TjV%EF=%W5X5?AY	2B	GÑ
^
;jþaNHGPNHBD?A0k2¸ý<B
`
NO?
¶
p%h
[
Î
/%EF7FLuNO?fI9h
]
p
Ð
/%EF7FLuNO?fI
w[

h
]
p

[
,eàáÜéêìààêdãßåàáÖ:àáßÕØzàBﬀ8÷
àCDÖæàáøàáßDÜãßë éßöﬂà:éÖzßDãßë(ä¸×ß2ÜÖ:×MêÞzßå×ÖD
õ$éÜã_×ßEãß®ç
ÖzÜã ètØã_éMê8Þzß2Üàêê ãìëàáßÕØzà
[?
4D?PCA2¸n)487F7MB	=KV9I.þNHL1EFGPNfVLuNO?AGPEF4	=4D:oCA2KN!B	X%CA2K4	?BE G
ýo2DÑﬃCA25NHGPEFGHIÑqN
`
BD?PCA@_NH=6C4	:
^
?PCAEÁK0HEMB	79;S=6CANH7F7FEMY	NH=K0ON8ImJ
[
4D:UTjV%EF=%W5X5?AY	2,I*h
]
p
n [
Î
/%@BDEM7F71Ï ßa?ANHNH=9Idh
]	]M¶Ð
/%@BDEF7M7I
^
7©BD=ÁBD=mVßa?ANHNH=9Ij;SB	=
[

h
]8]¶

[
n)EFY825NO?:Ú4	?kV%NO?B	=5=K4DCkBDCANfVÊCANO?A@_G:#4	?
`
?A464D:
GPNfB?A032
[
;>=_Lu48=

?AEFY826CfI&û848B	y1EF@I%ßa?AXK=KV%R6Iû	EM@ñB	=KV_nqBD?P?AEFGP4	=,I&û84	2K=9I

NfV5G
[

IA 1ÝDà:×Ö:àáõ
Ô~Ö:×ãßë<ãßã¿ëÝDàáÖ5~Ö:öàáÖF=×æëã_ØøDﬀ¸ïÜUÝÞzßDÜàáÖzßÕéÜã_×ßÕéê~ä¸×ßåàáÖ:àáßÕØzà#7 8Ô>GAøﬀî ï+HDIKLu487Á
XK@_Nvh

M4D:ﬂà:ØÜô&Öæà7×Üàáø?ãß/ä¸×õDôﬀÜàáÖÕØãàáßØáà3I
`
BDY8NHG
Z	]8]ñ
n
h
n
I*bdX%?Ay1X,I&ù}EF=K7MBD=mV
[
/
`
?AEF=KY8N3?:
ü
NO?A7MB	Y
[U^
7FGP4_BfL	B	EF7MB	WK7FN!B	G
Ñ
^
;UþaNHGPNHBD?A0k2¸ý<B
`
NO?
]8]%[
Î
/1CkB?Ay Ï ;Ú?ANH7MB	=mV*I,h
]8]
p
Ð
/1CkB?Ay.I=û
[
BD=mV;>?ANH7MB	=KV9I
^![

h
]	]
p

[
;S=1L8B?AEMB	=6CvV5EFGP0H4LuN3?PRL1EMBﬁ:B	EF7FNfV
`
?A464D:BDCPCANO@
`
CAG
[
;S=®ù}7FNH=5NO?fI9ý
[
I

NfV
[

I 1×æëã_ØJK!æéøà:ö<ÔbÖ`×æëÖ:éõLMßDÜUÝDàáøæãø*éßÕöN DÖ:éß2øpåB×Özõ$éÜã_×ßKI9=1XK@W.N3?
h
]
EF=
r8
i/*I
`
B	Y8NOG

1h
ñ&
p	p
[
/
`
?AEF=KY	NO?:
ü
NO?A7MBDY
[
Î
/1CANO?A7FEF=KY(àáÜéMê I*h
]
p
]Ð
/1CAN3?A7MEF=5Y5I
rU[
I
w
XK=KV%R6I
^
7MB	=,I
w
R%?kV*I
rU[
I
m
E stNHNO:N	Ijþ
[
B	=KVÁ/1EF7ML8NO?fI
wa[

h
]
p
]

[
/%4	7ML
EF=KYlGŁR%@W.4	7MEF0ﬁNf6XmBCAEM4	=KGeEQCA2ýoþ)Tj/K/
[
âﬀÙO@õ>!æ×Mê ã_Øeä¸×õ1ô&ÜéÜã_×ß5I~6 1h
ñ
p
n
[^
7FGP4
BfL8BDEF7©BDWK7FNt:#?A4	@ TjV%EM=1W5X5?AY82cB	GÑ
^
;þNHGPNfB?A032cý<B
`
NO?!h6h
[
Î

EF7F7M@_4DCPC*àáÜbéMê I
	\	\
h
Ð

EF7F7F@_4	CPCfIu/
[
IuþEF032KBD?kV5GP4	=,IMû
[
Ñ
[
i
[
I
w
X5=mV1R6I
^v[
BD=mV
r
NHL1EF=KN8IMû
[
ò
[

	\	\
h

[9^`K`
7FR%EF=KY
B8V%LuNO?AGAB?AE©BD7
`
7MB	=K=5EF=KYvCANH0325=KEM6XKNHGjCA4ß)4
[
â&×ô&ÖáßéMê1×`å> 1ÝDà:×ÖæàáÜãØzéêtä¸×õ1ô&ÜàáÖ7ÕØãàáßØáà3I




há



n

ñ
p
6[
/
`
NH0OE©BD7,EFGPGPX5N!4	=BD7MY	4	?AEQCA2K@_GHI
^
X%CA48@BDCkB1I%0H48@
`
7MNá5EQC>RﬁB	=mVßqB	@_NHG
[
